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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a bearing ring for a ball bearing from a ring- 
shaped stock obtd. by subjecting a bearing steel to hot 
forging and in which cold working for forming the 

conventional ball shaft grooves and spheroidizing />> 

annealing for the cold working are eliminated, groove ^^^^J^^ J^^^ ^^ 

working by hot working and a quenching stage are ' " i ^ d- 

continued and the cost effectiveness of heat energy, the :MaHssiiW«L-^ 

reduction of the working time, the simplification and 

effectiveness of the process are attained. ^ , , 

SOLUTION: A ring-shaped stock is heated, and by hot .^4^^p^^^g^^^ 

rolling working, the formation of ball shaft grooves and '"^^^r"^" ^^f^'^T" ^^W^i 



expansion rolling are executed. Next, it is reheated : i^m ^ ikmt^l ^ ^^mJW - 

without cooling, is austenitized, is rapidly cooled to 

directly above the Ms point in oil and is subjected to 

sizing die quenching. The finishing temp, of the hot 

rolling working is regulated to the Arl point or below to > 

500'' C, and spheroidizing is executed in the process of 

the reheating to refine carbides. 
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(54) ^m<o^m] mfusmmmosm^m 



(57) [Sf^] 

^)[lX^cJ;^3 5E^^©?^^fiS,iS^;aE5i?:^fl.^ ^Xl^-C. <^ 
iPf •5 Cine <SttI^l/-C:4—X KtLrtt^T 

MsAitiSr^i^L-, it*.CcifH'i?>i^M^SAn-r 

■s. «ipBia- ij ^yjinx^jTiaa^A r l i^MTB 0 0 




C2) 
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i. 

'3, 10 

±iaMAnxgtc*5i:t-5>;igAna5&5. »,L/^c >; >i^fe 

i^mtciEAL^feiP-r •5>Jfii:^;giAnffi-c*^>ii*^ 1 lets 

m^m 3 ] ±Mmm n - >; > i/x^ i Anx^ i 20 
©hk:. n - > i7-^xi^7t*©±tB y > i^'t^M^ii: 

■^K^CDA r 1 i^MTb 0 0 "CJiiicDjagtCfiStL-r. 

nMmmmtSi<D >; > i^t^^M^a^ tciie^Anss 

:S 1 . 2 3 K:iBilcDSiS:^iS. 

[1**317 } ±%zmmmm-fy^. mo a t i ,^,«t5 
0 0 °ct^±cDjaKffiHK{sj#s n/cig?§c|3tc > i^'t^is 

tcfc w -5, >; > ifimtto^rs u - >; > i'linxi^Tfi*^ 

«©A r 1 s^MTS 0 0 ■CJW±©aS®fflK:iaBp-r'553 

[0 0 0 n 



[0 00 2] 

^^^t^^r ii-Stiitti*: S U J 2 «^©«^ a Attg:Sa 

- 'J >yftIXtc i ®Mtc5^»©Ji5B£t^^©^© 
[0 00 3 } C©MjS-a®t- ^^^•:J^->©— '^H^ST 

(A) tCTj^LTi^^jiis. ^ra^^tctei^ri*. ^BfUfc 

^p©et^^«^ 1 1 0 0-1 2 0 0 "Cvc^rafibTfg^ 

e4^*1^©WiaM%fffflETL/Tf£@L/. o(,i-Ct^3.l:^gp 

©JT-^fe*=&br, ';>i^t«©^WccR0i5Lfcf^fe?^$ 

n, ^x©?^Fr^a-u >d^tt]XK;$fetior, 7 0 0~8 0 

«f tB 5 -a-r iH©?^snxi4«r5&#-r s c t m£ ^ nri,^ 

[ 0 0 0 4 ] <^raci - y > i-'jaxtct*. y > 

^^(onmicnm. l x^ (onrnm^WKt s > k ix 

;ui y>^"t^^vj©j^fflij?i-iiffi^ffE-r5.±p-^i'i© 
r^-c y > if^m^ms.i^x'SMt^ij^iimm $ nr 
Ir^/c. c©:frffi-c«> ■7> Fu-;i'<!:3Ea-;ut©i>-rn 
^)>tc, -?-©i^;iffitds?tjf$)5Sffl5^755ji5RSsn-cfc 

K u i 3E o i ©FS^Jfii u r y > ^mmti<Dmi^ 

[0 005] i^^n - y >i'*tt]XiSts. i^ji'b^&'r 

ffi*5Snri,ifc. c©^AtiiSK«. igg^^i'OAtts 
«tcMt^T«« imtLX:t-:^7")-^ hftLX'^m'PM 

f^ir?>mxtim. m^. ■r^mmtim<mmsh.x\.> 

[0 006] «idi^©{i!l©M^^atc». f^ralfSittc J; 

0 y>i^t*t5SMiL. cn*r*ian-y>i<teixtcj:o 

wf-^-tmicimEMLx-mLi^Ltc'iii. nmrnuxm 

^, nmic. wmmLxmxn>&'i7':>jMhnt>tixi^ 

[0 00 7 ] c (Dis-^<Dmma- y > ^'Tjdx«. mm o 
tc<j >i''Vimu<^wmuxpimm'ki^s.ri>-7> Y\^)^y 



(3) 

3 

mwkVkE. v r . mM<D V > if9\-mic -5. j: ^ k iest 
s;feS«$n-ct,i/c im^\i. ilfgaese 2 - 1 7 6 6 2 

[0 00 8] c©Mi£:)^«©t- h/s^-^^^T 
(B) tCS^-r*S. -WKL/c^OftK^t*^ 110 0- 

1 2 0 0 °cicmm L xmmm^^c i v > ifijmm i u 10 

}%L/. ^X©]tEglttnXfC5fetLo-r, 7 0 0~8 0 0-C©:*- 

[0 00 9] c:ne)C!>*ft-cjgfi£§ni^An • jgiMuj!!; 
^m^k'iT-otcik, ^^(DmAom^it^^mmcDWBi ■ 20 

[0010] 

[^B§*5fB5^L.J;^ i-rS^S] ±f2tS5R©S?^:^ffi 

- >; >i^jnx^iiB«tt <b'©j^paJ)nx-c?T^' *i. **t©is 

^ p A«siBttM***^'W < ^«-c$> ^ mm 

[0 0 1 1 ] ^<Dfc^. '^mckt. mi (A) . 
(B) tc7j^L/fcj:^«:. ^[a^)^xxgt^^^'^bj^m:^ 

[0012] 3 6tC, 'it^mt. }%mMT.t C(Dfc&<D 40 

[0013] *#iaj«. m Hc, SJM • > i^t^f^M*^ 
e*feA^tc;£iJ^)t)uali©S^i*iSliK:tec^-c. ^^P^iraxi 

c©fcfe©9<#:{b^^©xg^)«±L.-c. ±xm^mT. 
•3, m<x.mmsi^':^^tti>w.mtmi^'M^i^. tm so 
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©iSi^fb^^D. i'%*P<!:SJ]n«i©^'3jib^^< Lrsa 

x^;m^-©(Si«<!;4.S©^*{b?rlll5^i i-r-S 4>©-C 

[0014] l^tf^l^tnifih. ifw^om^ipfb>m. 

^paflDX-e© > i-'tt^MOJlsSo'EESitQj^Eiiaf g 
*5^P^n - 'J > ^'•4'^iJflnXi^j: i:"©<%PBltinXtc J: ^iS^ 
ccl:bL/rM<^ct^o ccic, «i«istI©'J>5''4t:*^^ 
5i, «e3fe©WSlJ»nXK:J:Srt51-^MStiy^3E^?*©?&5S© 

1^© vTSfis i ^^^^c < i i5ifge©^s»a^fins-r -s 
iii^-r-5>:^:^ii*5iD. fEBiJttix©xg3&s^is-c*^ci,^ 
br. «i®sift©^{bi^*5i^stt(cffiAKWtB-rs©-c 

C©iS^-Cfe. B^{b!|a©^^tMil*sSiJ3t!i:>Si^t€.. 

[0015] ^:^HJ«. 112 OC, ^Pa^tinXfbtcf^^iiS 
SiJffl©Pp^^?:fi?^ > Iliia^tcSJj? S n ^ D°aS© 

gnfciiijS^©Sjt:&ffi4a«u J: ^ t-r^ fe©-c$> 

[0016] 

[^gi^ft?^-r«.)^c«6©^g:] *^Hjit. n^ui£m 

ifi 6 #S©«iit?g^ ^ fci*©WS«LjS^© 
ttt^P^mXtiicjzK), ■e©tft©^fJttX©:f^^c-tffi?f 

laa - y > ^''SPXtc J: 0 ir^Jf^tca; 

s u xmm y > i^'ttJ^wtciBBSfiSji^-r -si^pa a - u > 
xigi . y > i^t^w=&±fBn - y > ifuaJL^m 

A^e.i?so, ^Anxs(c*iW^«AniS:^)^, «iAn 
©fce6K:Jjn«iL/fc y > d'*t'tfgW©^1^^L/ < ttrtS^RiT 

hct^mmtLxi^^. 

[0017] ccDm&:f3-ii(Dj:m^m i (a) ^cts-t 
*s. c©:^^-c». y>*^t#3^*t©Sipap-';>i^xg 

t?, y>47'i^mwcBffs©is-Sijsiffi- ffiiMiA5, m 
©j)nxi4©J:i^i^sr'— Bficffjis^n, ;?:©. J^m,«A 
nx?i^er , —ii-^xin s n/cBfr^jf^© y > ^5^1** 
s»paa- y >i^flaxb tt5S^fiS;j&iE 
5i*i;S*5S2*r^=i-r'$) 13 , S£*©?t^fJ-^;'^Pa1 a - y 
> i^'flnx^t i"©?^p^Jjax^aiffl u ?j:t,i©-c> ±i2©,^p^ 

112 (A) ict- ^^^•$->©— fl^H^Tf^TJ; -5^, j^PaT 

a " y > i7'xs iSEAnxsi ©ra-citjas -ci^spf -s 
it:>^*5^c < . s^pa CI - y > yxfi-c©^ag{£T*5 * r 
ii;-i3tc«tAnsS{c^B#pa©jn^^L 



(4) 

5 

[0018] «ir^ n - U > i^'ttllOC ct 2, U > i't^C^M© 

ti>cttji<, m.m±±.^it fit* ?. c i *5r- # ^ . 

[0 0 1 9} }*)m«£AniUT«. ai (A) ©x^s 
i02 (A) Kltai^ODb- h>'<:S?->K*$li-C> P-y 

>y^J^xb^^%^c^|}J^^d=^rLr3^-x7-:^-^' hits 

Sa-C?l^±tfr^> -!?-'fy>^M«:)EAt?*4p-r€>-9- 20 

[0 02 0] *^H^ li, mm n - y > i^Xfi <t JfiJ^^jS 
(B) te:-?-®X^Il=Sr, 112 (B) let.- h ^-^^ -XD 30 

{fVimmicsMmi'-r^mm n - > i^xm i . » >; > 

i^t^W^. P-y-^i^'toX^^Tf^ie-fetc^OA r l,-^, 
OT5 0 0 •C«±©SKCC{^LT> ^cfj^cm^^ftigj 

f^© y > i^'t^^w^rift-^tcsunife d L.r±faMAnss 
tcp^L/c^An-r-siSAnxgi. *>6^-5fe©t? 

(M) MAnf ^^T^■t^'^i^>i^"M^An&*5$,^,, 
[002 1 ] c:©»t*;{t«!!;Sc*^tf:^ffil'3:. mmn- 

isctj:i,\ ^(DmimcmoAT ic&wts oo°cti± 
©?aatcm#-r-5>ii<btcj;»3> :t--y^7'i'^ hipi^^^n 
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0, fftP^axtcJ:^ffl@K-fe^>^'H' l-^©a'^Mt1^ 

[0 0 2 2 ] co:>mmt>im=^^t.-wmi5mit. iismm 

CC 1 0 0 0 °CBUtI©«Sd^ ibf^fS a - y > ^'ttix^f -5> 

JS^tcsf s L < ^ § . c n e.©??ftpa^3§-?>^pa n 

- y > ifcommvt-^T-i- h o o o 'Cmift©* 
S^c^>■^>i^{t»:t-X7■:^^' h4'«:i;<?§pf ^© 
x\ ^©^a^?^*tc:t-;=^7^:^-W h©te#«:fflBf?tcffi 

mtmmmt^i'-^x. K{b^a©^*i<t«rii^©r-^b 

[0023] 

§:^icmm'immm.&i>cj;:r>, m^-tmv. h4 (a) 
i^s^-r J; ^ y > f'mmm^o y > i^t^tcjfj^^ „ 
aSB. -fH©»^>t*^e.rtti«iJi-ifeffl©ii-^©y> 

HP - y > 4^jjnx©fc«6K:tt]|gi^ 

[0024] *^BJ-cii. I^PaTP - y >i7'^X©I^K y 

>i^tt«i^^=srtt]^ip*ociiAL'p- y i^^mnmihiSL^ 

2 0 OV&LT<D:i--Xf'i- hmmx\ 0tL<it. 7 

5 0 -c- 9 0 0 •c©<siaeH*^jitfn5>. 9 o o 'cj: o 

<xWi*^<. P-y >i^snx*5g:ii!^rsj5s> mm^R 
o'p - y > i:/tt]xi|3CD^M^^btc i k) mmmmm:^^^^^ 

[0 02 5] ffe:/7 , p - y > yftax^^&iaa*5 7 5 0 "c 
.tOffiSK-rsi^ y>i'*t^1vf©Miiae^^^b^Si6^cL 
i i^c D P - y > iflxa. • EBSSISK::^:^ i 

■^lat. P - y > i'tox^^TSS^ 5 0 0 •cj;;.±, # 
ic, 6 5 o°cj£i±<t-r'2>!£i-gA^*^©-c. i^rap-y> 
9'jaiir©ss^T'Sr#ilL/r. p-y ^i^ijnxggitss 

^ifi y > yi^««®©^Mfb-?')Si]^©|!*±©fctf>S? 

[ 0 0 2 6 ] i^rap - y > y»nx©:^fttt. fra;©?^P^ 
n - y > i/mnyj^icmm s n:^ v > k u ;u i ^ p -^u 



(5) 

7 

t'i?4^a?n'E>cDT\ mxtixmrrict. mxnmiBm^^c 

^^rht. m?Km]<o^mmi)^^^x^ . sum 

[ 0 0 2 8 ] ^rein-- u > ^'©x^tDmco^t^^tMax 
D-v>ij/j3Pxg3jf&sai3:. 750 

^m^hic^^^c 8 0 0 "cj^±tc]ga^cf -scDij^^w^ u 

^ hM^i?:fec;^j:t.^ ^^^{tmilc^^. ^cDa--';>^* 20 
»PXb$^7ft^Ci@CDA r 1 .'^^.tlTS 0 0"CJy±a)a]g. 
#&c. 6 5 0"Cfia^c>^3«J$LT^AncD/c2s?>CDS*n 

[0 0 2 9] mtit^Mc \t. mm^-') > ^^siixb^ 

m<OM&^A r 1 ^'^.tiTb 0 0 ^CW±C0Sg^Ciig5"r -E) 
fecD-c. n-y^^'MXb^Tf^E-^tc^^^^-^'r 

?4chLr. ^fHia-';>^'}jnxb^bi^cy >^'t^«W^ 

A r 1 ^My^ 0 0 'C«±OaKCDtS7SEl3K:— B#?1?S^ 

-So 

[0 03 0] ^xof^^«SAn(DX@rii. it ^ t^'s 

s ,'=?.aLh^ e ^ U/c^ i C CDSmcffiJ^ U r t > ^ 
^ti^KKTho 1£ Aiigr y > ^'^UComMt. 

if >^> :5^si^fficDi^stc ^ -CMS nrjfej* § ns to 
[0 03 1 ] CCDXSti. ^Attfi*:^^6)«;j:gi#±tf 

50 
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[0 0 3 2] F^SfSJ^MOit^l^:. B^fSm^ORIiKO 

Ans^sr. y>^'tfj^«cop^si^. -y-^>^>:i7-i£^ 

[0 0 3 3 ] :$:mmy5mx^fm^LmPKriLfcv 
m^it. fit^fes i mm^c 1 5 0 2 0 0 'cx-mm u^n 

c^-ci'^. {±±tfxgt:iJ^I«^^B§LT4>:^Anftoy 

>^'tt]XP€it^SJS^ 7 5 0 "C- 9 0 0 'COfgfifgH^-r 

e c i ^ . u >- y > ^^^Jraxf^a-^ ^c^B^Paicoiffln^ 
?:*r'5>/ct:t'C}fe)«^An^^r*'ScDT\ n-y>^'ft3X 

nm^ti. m'yxmxtimM(D:i--::^Tt>( vm^JbL^ 

[0 0 3 4] 

[*Sfe{^] SU J 2^(D«IPl7&^^E>^»3E«!^OI^*ifflO 

(A) (DXg^U:fiet^l^T^c^*ro ^»^^^ss^c^ 
KL. /jni^.*pi^&ci^A$nri 1 0 o"Cf^^^tca^$n 

mm^^'of^'mm^^wm-^tix. y>^'t^s«i$n 

ic. ftD^ri^jcmiiAur^i^^sgiiiL^^cCJ&^eso 0 

^C-S 6 O'CCD^H^S 0~6 0 m i nSPf^L/^Jt-r . 

[ 0 0 3 5 ] i^JbIh - y > ^iMrcu. mnd^tf^ D 

as 0 /c y > ^ V > F ;b ^if A L r y > ^'©5^^ 

ur*?). y>i^t^iR«cDw;aM&c^s«^?gj3cr5. 

c(Da-y >yftjx^gcDets^ii3^iS-r5t?^\ y>^' 

t^t*lcDF^i9JtCv> FU;l/2^^b. y>^t^« 

1 (Di'f/iS 1 0 ^in 3 (09\-mm 3 0 &c^g Sif 
(03 (A) ) . FU;t'2(DM^2 K 

2 Uc1iffit;n-;U4. 4 i;r -jy'u->\^) 
UrSJtL. ^n-;l'3^-7> FUJl/ZOTS'f^^caiEff 
ilL^^cC/??^'^. lnIB#tcffiffi5P-;b4. 4iin-;l/3i^ 
[pHiS-tiSt. y >^1X*M('^'7> F U;L'2 0?fjlffl2 
0 i^u-;b3(Z)?fjaM3 0 icDrHl'CETSni^i:}^?^^!^ 
B#&c^n-;l'3(D51^jlB3 0 Oc5fJ0c;b;^c3E§?S?f5JSffl^ 
^3 5 J: D y >^'t^^t* 1 cD^Jgra 1 0 Oc^^S 1 5 
^^fjfixsns (S3 (B) ) o Snx^^cy >i:74f.^^^ 1 
(Z>ii'iaMtcsg4Lr?mn-siTs-fe>'y-5 (^3 

(C) ) ^J:0^^Oi1-^^»b/c<h^. in-;V30 
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[0 0 3 6 ] coismx'^Mmcon^^^^m-^^'^^c 

(B) ^c^-rJ:9Cc. Kb;l^2(D^jlffi2 0^c:^<- 
> i57't/c^1>* 1 (04 (A) ) i)^h^mmi ItcEES:?*! 

mmmnr h . c (Dimimnm . mm a - y > ^' 

miL^T'&Ai^^ 6 5 0 'CmA(Dm^t. 3 1 0 m i n fi 

0 0 ''cmmcmuomxtii^^mfci.fcmsns i 

M^r^StRL. SUJ 2«CDMs.^JJ2 2 0-2 3 0"C 

^a^&^ti. :sttccif >fi»^'§i7c7:)mn7 2;&^e>ST 

u-vy^^mi:m<Dmm^. ^PhIh-vv^'^^. «a 
nfflcDttii^^^. tt^&ttiit-^^z^^^^siffPAn^ 

xio yy . sn^J^ii^rBin-- v > >^^^-^jfi]^^An^a 

[0 0 3 9 ] mmvi- ') > ^"fflXl'^ . 31^ 1 0 ©JrUTr 

> i^'^s^tDj^ss i ^s-i^i^ra n - »; > ^'ggj^?^ ^ ^ A 

[0 04 0 ] ccDifefBin- u>^'^)nx:;^^ffiti. £n-;v 



;) ^gg^9- 1 76 740 

10 

^5 (A) &C:feCir. -7> FU;l/2c?:>^iSS2 0 ^CiS: 
^2 6. 2 6<lrJfJ^L5^c1?[n:\ cn^CJ:D. !15 (B) 

m¥i 1 c^f^jaffi 1 1 ^c^^m 1 5 ii^-^i'js 16.16 
[0 0 4 1 ] ^^(o^^m^- > ^'muix^t. siitit 

^m^. ^(om^^^LT^c^jk-To '^mt. J I SMS 

B2 06CD5ttSCDmSr\ W«SUJ2^rS)5. 

20 y^>^^c^5^t. cn^mmLxmfB^o-^)>!fmi: 

^CDStSTrffi^r. I^S3 6. 5 mm. i1«4 8. Im 

(D^. F^S<:D<;^. ^Mi^Z)^. -en-en±0. 0 5mm 
Si?>'±0. 1 0mmU:^{b$it/cU>:J7't^:^-7>^'^ffJ 
IJgb^Co cn6y>^5^t^J:^^>:J7;g:M^rt-C8 5 0- 
8 6 O^CCD^Pp^^aK^ClZ 0-^-3 0 m i nttl^.L/. iS-^C'C 

±iB ^murnxmrs a y > ^'ttx 0 X 3E^m 

^ff5iES^?Tl\ SI AnfflCDjJD^^Kl^L^TS so- 
so 8 6 0 ''C(Dfp\H&.^X 2 3 m i n ntfUl^. L fdk^ S 
1 0 0-1 1 0*CCD}ft*^Cl 0 stimU.. ^ItXl-fTP^ 
gE6 2. 15 mm. M:^ & 0 mmO-^ l» '^m.ffCKX 

Lxm%v. mM^xti^n^tc. ccDUMx^t. mm 
n^i;>^'^nxf^cD';>^^t^>^^>^«. mmmm^ 
tT^T^c. m.^i,cmxnummmmLxi.^^o i^tc 

8 0 o"C(Z)*pi^fiST'9-i 0 hmnuxw^-r ^^i^ 

40 [0 0 4 3 ] r^m^^An Lfc y > ^'t^:/^ > ^ 

X. 9Vimix. 'mmmR^^^fc. ^m\xtti^v>^' 

mxm(o y > ^^ity* ^ > ^ ^ cdmis^s 8 

-To n-y >^'jjDXtuoy vtj^t^j-i/^v^^^'SttTt^^c 
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